capable of oxidizing Fe(II) coupled to nitrate reduction, U(IV) was not oxidized in a similar manner 2. These results suggest that anaerobic U(IV) bio-oxidation is not necessarily synonymous with anaerobic metal bio-oxidation or bio-reduction. Geobacter metallireducens, an organism more readily recognized for its ability to grow by Fe(III) or U(VI) reduction, was previously shown to be alternatively capable of oxidizing U(IV) with nitrate as the electron acceptor 3. To date this is the only organism described known to be capable of nitrate-dependent U(IV) oxidation. As such G. metallireducens served as the model bacterium in our initial studies to determine the specific enzymes associated with the anaerobic biooxidation of U(IV). Expressed protein content of cells grown under nitrate reducing conditions in the presence and absence of U(IV). Electrophoresis of the total protein content of cell lysates prepared from these cultures revealed the selective expression of cytochromes associated with this metabolism. These preliminary results would suggest that U(IV) oxidation is mediated by a inducible enzyme system. Together these results indicated that nitrate-dependent U(IV) oxidizing bacteria are prevelant in the environment and that this metabolism could contribute to bio-oxidation of U(IV). In light of the recent observation that U(IV) can be abiotically oxidized by biogenic Fe(III) oxides4, we also investigated the oxidizing capacity of biogenic Fe(II) oxides formed by A. suillum via nitrate-dependent Fe(II) oxidation under non-growth conditions. Previously we had demonstrated the biogenic Fe(III) oxides formed under non-growth conditions resulted in an amorphous Fe(III) oxide precipitate 5. In contrast to previous reports, biogenic formation of amorophous Fe(III) oxides, oxidation of ca. 9mM Fe(II) by A. suillum did not result in the oxidation of U(IV). .
